Aberrant methylation of TMS1 in small cell, non small cell lung cancer and breast cancer.
TMS1 (target of methylation-induced silencing) is a CpG island-associated gene that functions in the regulation of apoptosis and encodes a caspase recruitment domain, a recently described motif found in apoptotic signaling molecules. Recent evidence suggests that silencing of genes in the apoptotic pathway contribute to human carcinogenesis. We examined the DNA methylation status of the TMS1 promoter in lung and breast tumor tissues, tumor cell lines and nonmalignant tissues by methylation-specific polymerase chain reaction (MSP) and its mRNA expression by reverse transcription PCR. Aberrant methylation of TMS1 was present in 70% (40 of 57) of small cell lung cancer (SCLC) cell lines and 41% (13 of 32) of SCLC tumor tissues, 48% (29 of 61) of non small cell lung cancer (NSCLC) cell lines and 40% (28 of 70) of NSCLC tumor tissues and 46% (12 of 26) of breast cancer cell lines and 32% (20 of 63) of breast tumor tissues. Methylation was absent in the peripheral blood lymphocytes and buccal epithelium from healthy volunteers, as well as in nonmalignant lung tissues and was rare in nonmalignant breast tissues 7% (2 of 30). DNA methylation was confirmed by sequence analysis and the methylation status correlated inversely with TMS1 RNA expression in 18 cell lines tested. RNA expression was restored by treatment with the demethylating agent 5-aza-2'-deoxycytidine, in 4 of 4 methylated cell lines that lacked the TMS1 transcript. Our results suggest that methylation of TMS1 may play a role in the pathogenesis of small cell and non small lung and breast cancers.